Ve :\:;5— A ey 95 MY osleis ’;“‘J’l‘ &\,\; CZLJ 3 f./“"& s

ol 3 S8 @lio g pols dlxo

www.fsct.modares.ac.ir ‘> Colw

SeSar 5 3 Malva sylvestris) S oy slas,las Sais 5 S )le chls Blu= b5
AT Ll s )3 5l sla S 51 s3lans  LOT

oy s ammas

e 01,5 ATy odlaal 51T ol&sls ol slge (65 sms Son L2l S lie il 5 psle 6585 (5l

o LS dlae SleMb!
JWs 5 S30 OLS 5 .l OLS oy o8l g5 4 3l Malva sylvestris Je UL S oL Pl gl

Al Slys glas 5,5 Culg 5o g oS ) Clad (gl s LI o S olE 55 35 e
Sl Jale b SL 51 lan 3 S ey ol (g9 Sekd S 2b5)) G opl 5 Saa
P S S (51 ool (O gl pule) Dl g5 b olS 51 g Selas o sk
oS bl sl ks B eslial Db plad 5 05> S gy 93 3 S olS 09 SKoe A
ol (2SKan 5) 31380 odiyls3l Sy 5 Sy cpdshilag Sen b, 5l 5 a9 Seeded e
pf‘;lz-‘ Voo chale ol olis o] A5 i Sy s a5 SaiSchle Blas i
A r 89l p S SISl 5 Fian S S el s S 2 ST eslas e
FSUs 0l 0L 55 31 Kas 6 byled oled b (05 e SN 4S (g5 5b 4 czails 1 il
el Pl cosl S oS JSU1y ol laeslas 4 Caglie o i 155955 5
(3553 0 55 S Al (35 gms oS 55 el ST S sl FHUI eslas S5k
S I s e g p ST VE 5N A A oS 5550 5 S Rl S L)
i Ul Sl 0 g S e p S VYA S VYA XY OV o5 ol el o
s bom lpd g 5 (6t SXI350 ST o o)las b amglin 13 Sy olS J 50 o,las
Cmd e 05 s SSL p S ol J61 5 al laoslas als DL gl rmen Ll

o3 QLIS (g ik g9 Seakd S i p B a5 55 4

44 /+V/\ ¢ ZCJL?_)J @)U

W/ ANE 1l )b

1S oS
m)Lﬂ_ﬁ ‘SJ,‘.‘&’.
3l e 5L

s S ds i

10.52547/fsct.18.03.07

QLJK.& J}f«..a *
Khadijeh.shirani@hotmail.com

i



veslaeslas Sis 5 Saus lee chle Bl L)

Sl Sl ol

Lokl laely & iy ar g ol VL (oladl glaag o 5
b s palie s See Slaa s SRIBIL Ll sl bl
Lol 515 So Dl e 2alS g Slidios S s
S SU o sl S Sl S AT 31wl
At 3 S Ol B G 5 Lo s len
g shs A laysis CAl s s el gl lalas sens
sl e sSsSalslial syls 513 sl arss s senne dur
s odle lacisie dax Sl balisie Sl as b
(Gro) kS glaiyie U (el 5 o030 S wlid )
S LS bl L (g (T 5 (o S ook (e
ot Sy o35 4 Slislen Slacipie ol Julye S
3o Sl sl S SSl] dy 4 A S
Ce S 5 oSS S sy sSsSsel D s A
A3 SShe sk 4 Sy sSSst] 68U AL e
S0 A5 N00 S 5k e Lisis Dk Ve sl sl UL
ol sl Sssis e 5 S e Ol il e LS Lo
AL rl Tl )3 YO s Gy e oS58 s 0] Lo
03525 (S 23508) Su3ob e 5l ege sls (soles
DN e sbal (LEB) 055,58 St o 3l
- e 0 S b SN S L3 s st s i STl
St cnl s S e 2018 Glasilen sl &8 il
-Sole Ol 3y 4 sl 5 Al e al S Sl sl Sl
Geon oy ol Sl S DY 5T S s e sla
S o oS J5bl s ol Glaoylas Sais 5 Saus les il
Gt oSS sl sl eSSkl Sla St
Sz sl gy sleslanal b [is0 s 31 ssby ol 5 A5 L)
Bl Sl ishlss Sen o) SB pls Ok
Sl edlsil 5 Sunis chle Blas (( Sas lee chle

Sy ARG Ll s s ([RSes )

Ubu.’:ajjj :b.n —Y
295w S slabases 9 olewd 590 VY

‘s_JT L;Uadj;— J»L.Z u:’-")}:’ U’-’-‘ B uﬁf*"“ u__a'l.:a.:.& JUA
Os5mer o ol S (Sl Al ds)s A1 J 5L

Ve

dodao —\
b Sy ple e )b Lo as e slal G 4 S sl
5 SMbl gl an s Ol b slas iS5 ble s ok
@ slagobes Oloys 5 esliinl we) 5o (oL Hlews Slo 2
5 0Ll Vb Culs @ ax g b ke ol OlalS al
03 Gl Sl Sl (e OB s Ol s iy
wars boggpl ol sy ALS Glagls (55 4w
ISl 31 aslinal 5 15 ol Chlisn psle wmn s 5
ans i B bl oo ploand mbe Sl gl L 5 0 5
s LS Sl ek 4 sles 5 ey, s Sl eslizd 3
Shsbs gladle ax STl S5 a5 5 s 3550 sl
5 Sl Cbl Glnrexr Ll 0,08 0 s S5 uS sl
S ol ol ol S culie Sl bl gbaw s
53 03 IS Wil e Oloman (ALS Lina b s S (slay,ls
Lo OBSG pme blad 5 eag Uls 1y Ol 5 K
LoV ] ol Gglane 0T a4 508 ilr (2050 & ax 5
ol Sheslinal (e b s S o oS 5 sl 4 A s
Gpan S Sosb 4 il g BB 5wt Sl oS
Sllas 335 o 5L s S iy Jl Jls aw @ olS
LS 5l e SV b 5 IS sl OLLS a5 el Oluls
53 S olS Hh DUl 4 a5 LS g 4 il S
oS0 ol 5 ol 5 ol eslenal dagludl fud OGS
Malva ) oo ol b S oy oS [V 5 0] aslyn a5, 50
ol ombiielS L 5 sl e el e s 0,5 5l (Sylvestris
Lot S B 4 et S L oedyls (Ll olS
ol s 3 s 48 S plonil Sladied b AEL e 50 S,
5 500 3l endS SV S (el 5l b P ge 0
Slapl b S olS A 5 V] spde b oS s o
Ol il BE s 5 5 g3k ¢S 0l asles il
G5 S e kSl Sl e b s s sl
ol gug sl 5 et DUl (5ol e

s 5
sl 53 e Db B ben SbapeiB 15 S
s oben Sl SL 5l 50 e 5 S o diS o sl bagg ey



Vv sl 2 Mo, MY ol

3,6kl 4 5 (295 S g Ll —0-Y

295

bl Kos enkdsd Do a S oS Slaase
31 s St el g s Ll likal gla s,
(el Bl 2) S (oolaws Ol 5 o3 slags S
S5 L Ol B sy Sl baw s ol o508
el Yo i Jsb s (WL K (*9) sollisd J gloes
Loy oS Slad s slias S cpl s .l (5,805l

06 V8] 55 V/0 x)+" CFU/ml

u.!_,lUl 5 & slee,las GlJ;’;:...el eajLb\-Y
S iy oS

5ok s S JSBl s o laeslas 33l s
BUl gles s pus S 5l a5 8 osleae a5 ela
S 035 Olge 4 5S0be 5 A5 1SS L a Osa51 cpl s
w S s S Jebls ol gl las gl o33l b
] s

s las o5 S ao Cdld oL V=Y

b P s 4 S

S ObLS laslas o5 Se ds L3l gla iy 5l (S
O S Bk el s b (S Lm) Sk el
3 b ol Do 4 Jol S 5 AL e A4S
SheS oy Gk el By s e Gl el
s alol ) Ll bl A 4 S slselas
J= B 0open fos s s S SLS1 ke O 2] e 0 0T
Uljes oskas Jylows cnl 518 plal laojlas s O
S Bl () s Sor oiS slas o 4 ) e
055 Jgn LiS Lame 5 o5 S dy g a3l S
s YVl s cellYE Sl 4 el cis BT
DVT A2 ol (IS il S5l 8 5l

V)

g O S os,s 5l (Saa JBT Ogma Jse 5 Sy

R

29 5 Sl g Y-V
b 55 als 6 55kl s Koo s £ 51 Eass onl
s Staphylococcus aureus ATCC 25923) <.z o S
@ s 33 5 (Streptococcus pyogenes ATCC 19615
ATCC 25922)

Escherichia coli

S eSS
cy¢> (Enterobacter aerogenes ATCC 13048
Sy olS IG5 T la eslas oL SLoas 3 L))
s S eslanl

M 3 (45_93) sSm eL:f 6JJT@'? Y-y
G5 g e

3o 5 Goslpaa (012D Sbwsss Ol 515 b S, olS
228 5B e oS 08 5 i Ol oS la s gl
53 QA el 3l ey 5 L JUE WKalesT 4 Sy oS
A 8 Sl

S s olE J bl 5 T slao,las—t-Y

I 53 ol Ollr s 5l g pSeslas fos ol g
ot e obastla s gl (S J sl A eslinal (0 gl puile)
Aol a el 3 olS ) Df YO Hldie oS Al oo &y g0
5ol GbdM Sl &m0 503 S Jie o o 00
A5 S 6lol Lol & o YYO Olss 40 Aoy 4T J 50
2 D 5ol bl 6,10 Csle A Oloy Sk Sl e
sy gl b el 5 Lw g (O S2) O oK
o 5 S e olS sl B 51 J bl s T slasslas
@ Ssa mle by lbaesles niy eSS oleosles
5 olas Bl Jas i el S50 5l Jes s Ve Sk
Gleeslae il plowil 66, oKaws dowy & LI Sis
Al 3 g Sl Ogesl plnil B Sy olS Sl
Sz 3 35 0dd o lild sy sl hsb law s S
DE] A2 5SS Jly



veslaeslas Sis 5 Saus lee chle Bl L)

by Gl ammis

Fay w4 Saaschle Blas s\ e-Y
C_....Lu_,g:

bl s ol slaelas Saisclle Plas s sl
olas I e 2T as esliad el sy Sl S
Sl s s s xS 1 g U 3l s ,s A4 S S
Ao s S by Sauscble Bl Olpe 4 Al sdalis

DA

9 u.ai 6LAeJL4$ u;'mg.uhj &L;}J‘—\\—Y

430 5 Bl ekilail Py 4 S s J sl
Checkboard
Soo b5 o glaelas (LaSan,) Ll (Sl
¢l Checkboard aee 5 3150 enilssl ke bl
103 S il ) il
- alal

FICAg = (MIC, combination / MIC, alone) +

(MICg combination / MICg alone)

Ssblolas B 5 lojlas A
bl LT Y-Y
Glaesls s S plnil SIS Y s s Koo slalsesl S
gl s ISl s leslas (rlks oS e
b ool STls glauls L 0031 5 L3 0 (5l3 e
Lho.)\.) L}':L’J 9 4‘.’.)’“’" YA asend SPSS )\Jﬁ\vj )\ obu.:...,a‘

Sy el

Cow @L’S—Y’
oolas o33l oS sl Ol S oS slaslas o33l @l:j
S s 4o as)s dﬂ oolas o33k 5 oy VY J 501
Loaslie 5o Jsbl ojlas o2l 2 oy ¥ OBl S
OLLS o jlas 035l 5 Jlasiul Oy dls 3525 ol ol
SIS Ao s ML 5 e LsSE S aahs
e 26 s a0l syl 633l dos YOl cpl L LEL e

\Al

sLelas o9 Skl cdld oL A=Y

O5gesd Sad o) 4 S oy
ot Sed SS & T 3 Ll b 03 sy Sews By 3
b 55 (mhe 25) s S Sbaase il
Tkl SO el glacus GBT Ogma e oS
oy a3 b ad 5l a5 e ke YO Aol 4 e s
Voo Vo 00 (Yo glachle 51l esls I3 Loxal
) Sy AU Gl slelas e e S e
Jirel Joe s S S s Seos 4 Laeslae D38
T b e A a3l WS 4 (135 planil 058
ey b)) dlse 050 L3l o Jes gl wads
sl oS0 Oloy C2dS 5l e S 158 (oS sl
5SSl cele YE S 4 38 Sl am i YV gles s
Sl Ay pde slodls 5 el TE Sl de LLLE e
LSS OLY o SSle 5 6 Sesll e S b S
G BT 5 Sws 0sa31 TS 5 amlie Hsh
e J RS Olpe 4 (b ) enlesSSs 5 RSL S

[\/\ 9 \V] L eslaal

SaSHle chle Pl oL ,-a-Y

SolwGd,y 2y ey 4 Sy slaslas
(&1 o shils g S0)

Sl 2o s 3l Sl chlE Plus s
Dy slacdy il ad eslinad (lils A1) Colis S 5o
5 el laeslae 51OV 5 YOU AYA FYAE AT A £ )
Sk s Koo SSaly Sl plaS 2 s s S ag Sy J5U)
0r 5wy mle S35 B 51l S Ver el A1
et s Wl S Sl ol gleeslas 51 )5 S
S I RS P U I I T NEW
sy YV sl s oy S (108 @b § 51 e
Kiws devy 4 laals oled cele YE ol 4 ol 8 sl
Gol Sl sl s SO el WY s Ol 1Y)
Lla Olgie 4 sl pdor 2o gl AYe 534S S ooy olae

I¥e 5 V] A el SSlee e



Vv sl 2 Mo, MY ol

Ol 2l mbeo 5 o5l alne

Conslis Olpe IS 5k 4 o 8 sdalin I be 2 p S L
“ el Sl Son Glaeslas 4 Cod Lag St
(ML s St S a e
iS22 st eSS s sl S SShA
g by mdde e Ske Yo Sl s ) pis Al LS
el LS sk a s Ll sl ul e e S s Sk
S A Ghls Sy olS J bl e las & sl 0L
Al S ol ST oslas 4 s g i

S w Sl chle s 4 bae =B
Ol s ol 0l 03,51 F Jsdr 3 Sl dshlsy S
Gla S sl Jsblojlas SKlsL chle [Blas « sl
3 AL e sl eSS Sl G e 5555 5
RoeSke W5 AN IS s skl
las Sl SAlsk ekl Blas S s 5 2 ke
S e g p S WYA SOYA XY O (5w
T sz 5o Sdn Py 4 Srascbl Bl ml
Shaschle Bl S sl 0l mls ol ol 03,3
S sSssl Sl SL sl S kS sl o jlas
Atosl 5 b5 LA s S sSeblal s
A 2 e Sk VYA 5 OV A i 0 [
Glp S oS ol ojlas Suisclle flu- o Jbjo
sl oSS Akl Gl eSSl slag Sk
YOU s YOUIY OV o d & Lise i Al b0l 5 oS L)
s A ke oS e

S oS Jbl 5 T Glasslae (uSlen 4 by e
s o3 anlllas cpl 53 s 3h 50 Gl sl S
G by CueS w4 sl Ol Lol sl 03,3
S g 3 Sy ejlas SaiS )l chle Bl
o2 Sl s s e e S Sl St 4 b oSS
A3 S edalie SIS0 e oS 5 SL ade 15

SlS 5 fhe gl 5 SoypelS SlS 5 dH P
sl 03 51 ol S

S5 ol sbesbas s Sds s 5l ol il
Ol o) dsdr s (k) b plas sy 4 S oS
sloslas olg clle O 55 &S A4S Sy ol 55 oS das
50 Sas S pilod s il e e Sk Y Sy ol
02508 by 58 S B mlan il 0505
o a s S sdaline cale ol 53 SWG4Is5L A &l
a5 b ol oslae (hle ) 55 aS Wil e S w ey
Lo sy oSSl St oS 6 SL Ay sl
gl 2 Sk A Olee J RS € pe 4 Camd 5 AS 3 5dome
Che 2 L A, Olaes Ll 3L 8 Sl
Jo sk 4 b st sl op edalie LB clS b
oobas m dee pp S e ¥ B o 5 aole Al dadly
osbas b ols g,y el @b s S S &
Cute oS5 b Sl S 55 jasis S WS S0
G354 U sl o sSShiliad 5 Gy s S s id
ol 2 Lol a5l s S 518 olae clile 36 e
3 T I R R - B
sl eSS ASll (§ Sb s s HT s a8 oS 5T ]
5 LE e a8 Sl SL e 0 s R
Lo sl 53 g3, e S Sme L) sl
qw¢ﬁ6udﬁp&bw\ﬁ,ma¢amw
s S As, LS b

oS 5015l slilas 55 45 s b
Sgs oS 4y 8T 3 Ll b 0 gkes> Ses Sy a4 Sy
a3 JS b a sl Ol s el sl 03,51 Y s
5ol slasslas chle I L o S L) pde dls
sobas Jl Olpe il S sk 4 b e Ul B S0
Ver BBl s s sy eSS Al S S S e AU

Table 1 The anti-bacterial effect of aqueous and ethanolic extract of Malva sylvestris on some pathogenic
bacteria by pour plate method.

Pathogenic bacteria

Ethanolic extract

Aqueous extract

Streptococcus pyogenes
Staphylococcus aureus
Escherichia coli
Entrobacter aerogenes

I
I
R
R

AR

R: Resistant, I: Intermediate
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Table 2 Diameter of inhibition halo of aqueous and ethanolic extract of Malva sylvestris on some
pathogenic bacteria by diffusion method.

Extract Bacteria 25 50 75 100
aqueous Streptococcus pyogenes 9.10+£0.28a 12.40+0.50b 15.00+0.50¢ 18.90+0.52d
aqueous Staphylococcus aureus 8.00+£0.50a 11.10+0.54b 13.30+0.52¢ 16.60+0.50d
aqueous Escherichia coli 7.10+£0.50a 8.20+0.54b 9.90+0.52¢ 11.50+0.54d
aqueous Entrobacter aerogenes - 7.50+£0.50a 8.70+£0.50b 10.80+0.52¢
ethanolic Streptococcus pyogenes 10.60+0.50a 13.90+0.54b 16.80+0.50¢ 20.10+0.50d
ethanolic Staphylococcus aureus 9.50+£0.45a 12.20+0.50b 14.10+0.50¢ 17.30+0.52d
ethanolic Escherichia coli 8.30+£0.45a 9.90+0.28b 12.00+0.45¢ 13.10+0.50
ethanolic Entrobacter aerogenes 7.40+0.45a 9.40+0.50b 10.60+0.45¢ 12.20+0.54

Different letters in each row show the statistically significant differences (P<0.05).
(-): No anti-bacterial activity of aqueous and ethanolic extract of Malva sylvestris on some pathogenic bacteria.

Table 3 The result of minimum inhibitory concentration (MIC) by the broth microdilution and minimum
bacteriocidal concentration (MBC) of aqueous and ethanolic extract of Malva sylvestris.

Extract Bacteria MIC MBC
aqueous Streptococcus pyogenes 16 16
aqueous Staphylococcus aureus 32 32
aqueous Escherichia coli 128 256
aqueous Entrobacter aerogenes 128 256
ethanolic Streptococcus pyogenes 8 8
ethanolic Staphylococcus aureus 8 16
ethanolic Escherichia coli 64 64
ethanolic Entrobacter aerogenes 64 128
Bacteria MICA MICE FIC (AE/A) FIC(EA/E) (A+B)
Streptococcus pyogenes 8 8 0.50 1 Ind.
Staphylococcus aureus 16 8 0.50 1 Ind.
Escherichia coli 32 16 0.50 0.25 Syn.
Entrobacter aerogenes 32 32 0.50 0.25 Add.

Syn—synergy, Add—addition, Ind—indifference.
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Malva sylvestris belongs to Malvaceae familyThe biological active compounds of
Malva sylvestris describe probably it’s biological activities and therapeutic
activity. The purpose of this study was to investigate the antibacterial effect of
Malva sylvestris on some pathogenic bacteria “in vitro”.In this study, the
extraction was carried out by the maceration method. The pour plate method and
disk diffusion method were adopted to determine the susceptibility of the
pathogenic strains against Malva sylvestris extracts. The broth microdilution and
fractional inhibitory concentration index (FICI) were employed to determine
antimicrobial effect. The minimum bactericidal concentration was measured by
pour plate method. The concentration 100 mg/ml of the ethanolic extract showed
the best result on Streptococcus pyogenes and Staphylococcus aureus (p<0.05).
Enterobacter aeruginosa was resistant to most of the aqueous and ethanolic
Malva sylvestris extracts. Minimum inhibitory concentration of the ethanolic
extract of Malva sylvestris for Streptococcus pyogenes, Staphylococcus aureus,
Escherichia coli and Enterobacter aeruginosa were 8, 8, 64 and 64 mg/ml,
respectively and the aqueous extract were 16, 32, 128, and 128 mg/ml,
respectively. The ethanolic extract of Malva sylvestris had more inhibitory effect
than the aqueous extracts on pathogenic strains. Furthermore, aqueous and
ethanolic Malva sylvestris extracts showed greater inhibitory effect on gram-
positive bacteria in comparison with gram-negative bacteria.
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